Ayala's book is meant to convince readers that Intelligent Design (= ID) is not a theory. Moreover, it cannot be compared with the theory of evolution. ID is not able to explain with the same dexterity as the theory of evolution the diversity of plant and animal species that exist and have existed on this planet.
The book is comprised of seven short chapters: (1) William Paley; (2) Charles Darwin; (3) Evolution; (4) Human Evolution; (5) Natural Selection; (6) Intelligent Design; (7) Belief. There is a prologue and a concluding section indicating additional resources.
In his first chapter, Ayala discusses the ideas of William Paley, a bishop who turned to the study of biology during his later years. His book Natural Theology (1802), which greatly influenced Charles Darwin, was compulsory reading for every student studying at the University of Cambridge during the nineteenth century. Darwin himself enjoyed it. Paley's book propagates the idea that beauty and order exist in creation, all thanks to the Creator God. To say the least, Paley maintains, it can be readily reasoned from the perfect design of humans and animals that a wise Creator exists. These views resonate with what is nowadays called "Intelligent Design". Ayala argues that Paley did not pay sufficient attention to the fact that some organs in human and animal bodies are imperfect and dysfunctional. However, to do Paley justice, this was not generally known in his day. Using the example of a watch and a watchmaker to drive home his ideas of a Designer-Creator, he deduced that anyone who came across a good mechanical watch must conclude that someone had designed and made it: the watchmaker.
Darwin was initially convinced by Paley's arguments, but, in time, as he gained more knowledge of the natural world, he started to question the latter's ideas, eventually abandoning them. His travels on HMS Beagle (1831-1836) took him to various parts of the world and to different habitats. He was astonished at the diversity existing in nature and sought an explanation. Why were there different plants and animals on different continents and islands? Returning to England, he began to study and catalogue the different samples of plants and dead animals he had brought back with him. In fact, the idea of evolution already existed, but nobody had as yet tried to explain the driving force(s) behind it. But, after visiting breeders and cultivators, Darwin came up with the brilliant notion of natural selection as this driving force. From these breeders and cultivators, he learned how artificial selection works, which led him to the idea of natural selection. Comparing Darwin with the astronomer Copernicus, Ayala concludes that evolution by means of natural selection is the second stage of the scientific revolution that started with Copernicus. This is discussed further in Chapter 2.
In Chapter 3, Ayala discusses evolution in more detail, mentioning discoveries that confirm the theory. Amongst these is the discovery of plant and animal fossils. He also mentions a few "missing links", such as Tiktaalik, which is thought to be a link between fishes and tetrapods, and Archaeopteryx, a possible link between reptiles and birds. He also refers to the morphological similarities in the structure of different species and the similarities in the embryonic development of these species. However, the most convincing evidence for evolution is provided by molecular biology. In this context, Ayala discusses DNA and genes, which were unknown to Darwin, but which now confirm his ideas. Ayala (2006:40) therefore concludes with these words: Molecular biology has made possible the reconstruction of the universal tree of life, which embraces all living organisms from LUCA (the Last Universal Common Ancestor), which lived more than three billion years ago, to the present.
Chapter 4, in which Ayala discusses human evolution, is brief. Referring to the issue of a possible link between humans and apes, he mentions the oldest-known hominid fossils, Sahelanthropus and Orrorin (also known as Preanthropus). Darwin expressed the idea that our human ancestors came from Africa but he had no evidence to prove the notion. Nowadays we have numerous fossils to confirm human evolution and to prove that homo sapiens did indeed come from Africa, eventually to spread across the rest of the world.
Darwin's proposal of natural selection as the driving force behind evolution is discussed in considerable detail in Chapter 5. Ayala (2006:55) emphasises that scientists "speak of adaptation rather than design so as to exclude the connotation of a designing agent." Examples of adaptation are insects and rodents that have developed resistance to the pesticide DDT. The survivors have to thank the mutations that assisted their predecessors' survival. Having inherited this resistance, they too survive the pesticide.
Elsewhere in this chapter, in a discussion on the human eye, Ayala counters the arguments of those who continue to refer to the human eye as an example of Intelligent Design. The human eye, after all, is not completely perfect.
Like Chapter 5, Chapter 6 is lengthy, focusing on Intelligent Design. Ayala argues that ID is not a scientific theory but a religious view of life. The scientific method is a general plan based on observations, experiments and argumentations. It usually starts with a hypothesis based on observations and experiments. The hypothesis is then challenged by the researcher and other scientists. It becomes a theory only when enough evidence has been submitted to prove the hypothesis. However, even theories can be challenged, which may lead to a revised form of the theory, or an introduction of a new hypothesis. Ayala states categorically that ID "scientists" do not engage in rigorous research and discussion of their hypothesis. On the other hand, "evolutionary biology is one of the most active fields of scientific research " (2006:75) . It should be taught in schools to enable everyone to understand how life originated on this planet and to lead to their sensitisation to environmental issues.
In this chapter Ayala returns to the discussion of the human eye, emphasising that no less than forty different types of eye have evolved in nature. The human eye is thus only one of many and is not so perfect that we can say it was created by a benevolent "Intelligent Designer".
He also discusses the flagella of certain bacteria that function as "propellers". Creationists often refer to these as another example of "intelligent design". According to the creationists, these flagella could not have evolved but must have been created "in one fell swoop". Ayala dismisses this claim, pointing out that there are different types of flagella and that some bacteria even move around without these: "... motility (sic) in many bacteria is accomplished without flagella at all " (2006:81) . He concludes that there are too many imperfections and defects in the living world to conclude that an "Intelligent Designer" is responsible for them. Darwin's theory of natural selection contributes to a better understanding of these imperfections and defects.
